ABSTRACT This study assessed the effect of an educational intervention (interactive group discussion) on the prescribing behaviour of 51 general physicians from the north-west of Tabriz. Prescriptions were analysed pre-intervention and post-intervention (control and intervention groups) using a proforma with 8 indicators of correct prescribing. The mean number of drugs per prescription pre-intervention was 3.82. The percentage of prescriptions with antibiotics, corticosteroids and injections were 40.8%, 25.9% and 58.0%, respectively. Following the intervention there were slight but not significant changes in the indicators in both intervention and control groups compared with pre-intervention results. Efficacité d'une discussion interactive entre médecins aux fins de pratiques de prescription rationnelles RÉSUMÉ Cette étude a évalué les effets d'une intervention éducative (discussion de groupe interactive) sur les habitudes en matière de prescription de 51 médecins généralistes du nord-ouest de Tabriz. Les prescriptions (établies par un groupe ayant suivi l'intervention et par un groupe témoin) ont été analysées avant et après l'intervention à l'aide d'un formulaire comportant 8 indicateurs de prescription correcte. Le nombre moyen de médicaments par ordonnance avant l'intervention était de 3,82. Les pourcentages de prescriptions d'antibiotiques, de corticostéroïdes et d'injections étaient respectivement de 40,8 %, 25,9 % et 58,0 %. À la suite de l'intervention, les indicateurs (dans le groupe ayant suivi l'intervention comme dans le groupe témoin) avaient légèrement changé, bien que de façon non significative, par rapport aux résultats avant l'intervention.
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Introduction
Many developing countries have a limited budget allocated to health care, especially for drug procurement. Inappropriate, ineffective and inefficient use of drugs commonly occurs at health facilities in both developing and developed countries [1] [2] [3] [4] . Since 1979, the national drugs policy in the Islamic Republic of Iran has been based on using generic medications, local production of generic medicines, price control, selfsufficiency in biological products and active good manufacturing practice inspection. Essential drugs are estimated to be available and affordable for more than 90% of the population [5] . The Iranian Ministry of Health has set up a promotion centre for the rational use of drugs and dedicates considerable financial and human resources to monitoring the rational use of safe drugs [5] . Despite these successes, inappropriate use of drugs due to irrational prescription practices is a common problem in the country, and requires prompt attention [5, 6] . Common types of irrational use include: non-adherence to prescribed drugs, selfmedication with prescription drugs, overuse and misuse of antibiotics, overuse of injections, overuse of relatively safe drugs, use of unnecessary expensive drugs and poor patient compliance [7] [8] [9] [10] .
Successful interventions have been carried out worldwide; among these are educational programmes to update physicians about prescribing in a rational way [11] [12] [13] [14] [15] . Studies have shown that short, interactive, problem-oriented training courses using appropriate training materials significantly improved drug prescribing practices [16, 17] . One of these studies on the impact of a short course in pharmacotherapy for undergraduate medical students in Indonesia found that prescription practices improved substantially [17] . Razon et al. have shown that a targeted educational intervention can improve antibiotic prescription practices for respiratory infections in children and decrease unnecessary antibiotic use [18] . Similar studies revealed that methods such as face-to-face training [19, 20] , focus group discussions [19] and small group discussions [21] were effective in improving rational prescription practices. Another study in Indonesia showed that the use of interactive group discussions had a significant effect in decreasing the use of injection formulations [22] .
In view of the problem of irrational drug prescription in the Islamic Republic of Iran, it is important to find a suitable educational strategy for improving the prescribing behaviour of physicians. Commonly used approaches such as interactive group discussion, which has been proved to be effective in some other countries, have not been tested here, and therefore the present study aimed to assess the efficacy of this approach in the Iranian context. The study measured physician's drug prescribing in the north-west of Tabriz and investigated the effect of an educational intervention in the form of an interactive group discussion.
Methods
Sample
The study group was all 51 general physician from the public and private sector in north-west Tabriz, Islamic Republic of Iran. For each physician, up to 50 of their prescriptions issued during September 2002 were selected with a simple random sampling method from the files of the Khadamat Darmany insurance organization.
Data collection
A proforma with 8 items was piloted and used to collect data on the prescribing pattern of physicians from their prescriptions.
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The items included clear, correct and complete writing of the drug name, dosage form, strength, directions for use and number of drugs. For each of the attributes a correct answer was assigned a score of 1 and an incorrect answer 0. For each attribute, scores were averaged (maximum score 1 per attribute). To calculate the overall prescribing pattern, the mean scores of attributes were summed. Score 8 indicated correct prescribing of all items of the prescription.
The information on the prescriptions was analysed using the prescriptions survey software of the Iranian Ministry of Health and Medical Education, and drug prescribing indicators such as the percentage of patients receiving antibiotics, glucocorticoids, injections and other drug groups were determined.
The data collectors were trained and were blind to the study conditions. Data collection was supervised and the accuracy of data was validated by a member of the study team.
One month after the intervention in August 2003, prescribing data were collected using the same proforma for both intervention and control groups.
Intervention
The data collected from prescriptions were presented to a team of health care professionals in a focus group discussion to obtain their perceptions about the training content of rational prescription writing to use at the intervention phase. Members of the focus group discussion included 5 general physicians who were not in our sample, 5 university lecturers and 5 health policy-makers.
After the intervention had been designed, the study group physicians were randomly divided into a control group (25 physicians) and an intervention group (26 physicians). At the intervention phase the test group attended a 1-day interactive group discussion on rational prescription writing.
Data analysis
All results are expressed as means and standard deviation (SD). One-way ANOVA with Student-Newman-Keuls post-test was carried out to test any differences between the mean values of different groups. The chi-squared test with Yates correction was used to compare the data presented as percentages. The differences between groups were considered significant at P < 0.05. Table 1 shows the mean scores for correct prescription writing obtained by physicians before the interactive group discussion (preintervention), after the interactive group discussion in the control group (not attending the course) and in the test group who participated in the interactive group discussion. There were 2297 prescriptions included for analysis, collected from 51 general physicians' files before the intervention.
Results
Pre-intervention prescribing patterns
Regarding correct prescribing, the physicians received a mean score of 6.00 (SD 1.10) out of 8 before the intervention. The score was lowest for correct and complete writing of drug names: mean 0.45 (SD 0.11) out of 1. Correct and complete writing of directions for use of drugs had mean scores of 0.68 (SD 0.12) and 0.66 (SD 0.11) out of 1 respectively. The mean score for clear writing of prescriptions was 0.85 (SD 0.12).
The mean number of drugs per prescription was 3.82 and the proportion with 5 or more drugs was 21.7%. In 93.7% of the prescriptions the drugs were ordered by generic name. Analysis of data from the preintervention period showed that 40.8% of prescriptions were for antibiotics, including penicillins, cephalosporins and aminoglycosides. Glucocorticoids, cardiovascular and nonsteroidal anti-inflammatory drugs were prescribed in 25.9%, 67.2% and 24.7% of ٢٠٠9 ،٢ ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ prescriptions respectively. Injection use was widespread with 58.0% of prescriptions for injections (Figure 1 ).
Focus group discussion findings
All of the participants in the focus group discussion believed that fundamental reform in the structure of the health care delivery system, especially with regard to drug prescribing, was the most effective way to promote rational prescription writing. In this group discussion some underlying factors mentioned as encouraging the irrational prescription of drugs were:
• poor pharmacotherapy teaching for undergraduate medical students; • lack of standard treatment guidelines; • prescribers' worries about the precise etiology of the disease, leading to prescribing of different drugs; • low income of general physicians, who prescribe to meet patients' demands and ensure their satisfaction in order to attract more patients;
• prescribers' belief that they ought to prescribe something to lessen the pain or prevent probable infections for patients.
• lack of a good referral system; • economical incentives that persuade physicians and pharmacists to promote irrational use of drugs; • lack of effective and programmed continuing medical education and printed material for health professionals; • lack of monitoring of prescribing practices; • lack of patient education and information about drugs and their strong belief in the efficacy of injections and antibiotics. In focus group discussions the training content to use at the interactive phase was agreed upon as follows: review of example prescriptions, principles of prescription writing, necessity of rational prescribing and use of drugs, impact of irrational use of drugs, common errors in prescribing, and rational 
Post-intervention prescribing patterns
One month after the intervention, 1135 prescriptions from the intervention group and 1084 from the control group were analysed. The mean number of drugs prescribed by physicians from the intervention and control groups and from all physicians before the intervention were 3.76, 3.71, and 3.81 per prescription respectively, but the differences between groups were not significant.
Compared to the baseline data, there was a tendency toward a decreased use of antibiotics after the intervention in both intervention and control groups (Figure 1 ). In the control group antibiotic prescribing decreased from 40.8% (pre-intervention) to 37.2%, while in those who attended the interactive group discussion it decreased to 38.9%. The changes, however, were not statistically significant (P > 0.05). For glucocorticoids there was a slight reduction in the intervention group (23.6%) and a very slight rise in the control group (26.6%) compared to the pre-intervention period (25.9%) (Figure 1) .
Injection use before the intervention accounted for 58.0% of prescriptions. Postintervention, however, the use of injections was similar in the intervention and control groups. None of these differences were statistically significant (Figure 1 ). The physicians in the interactive discussion group (intervention group) obtained a mean score of 6.24 (SD 0.80) out of 8 for correct principles of prescribing, which was slightly, but not significantly, better than the post-intervention control group [mean score 6.00 (SD 1.00)] and the preintervention baseline data [mean score 6.00 (SD 1.10)] (Table 1) . Correct and complete writing of drug names in the intervention group attained a mean score of 0.52 (SD 0.11) out of 1, 13% better than the postintervention control group [mean score 0.46 (SD 0.09)] and a 15% improvement on the pre-intervention score [mean score 0.45 (SD 0.11)] (P = 0.14). In spite of a slight increase obtained by the intervention group in the scores of other items, this increase was not statically significant (Table 1) .
Discussion
The results of this study in Tabriz show that the problems of prescription writing still remain to be solved. Incorrect and incomplete writing of drug names and direction for use, polypharmacy (mean 3.82 drugs per patient), overuse of antibiotics (40.8% of prescriptions), misuse and overuse of injections (58.0% of prescriptions), and over-prescription of glucocorticoids (25.9% of prescriptions) are common patterns of irrational prescribing of drugs.
The results of Cheraghali et al. in 5 provinces of the Islamic Republic of Iran were very similar to ours: nationally, the mean number of drugs per prescription was 3.4 and antibiotics were prescribed in 58% of prescriptions and injections in 41% [5] . Data from other countries showed that the mean number of drugs per prescription was: Indonesia 3.5, Bangladesh 1.4, and Nigeria 3.8 [23] . The rate of antibiotic use was 43% in Indonesia, 25% in Bangladesh and 63% in Sudan [23] . The rate of injection use was 45%, 11%, and 36% in Indonesia, Zimbabwe and Sudan respectively [23] . Improving rational prescription writing is a complicated issue because many factors influence prescribing behaviour, such as guidelines, physicians' knowledge, patient's knowledge and habits, patients' satisfactions, prescribers' economic incentives, organizational setting, the supply system (including industry or pharmacy influences), regulations, and drug information systems [12, 14, 15] .
In our study, the intervention, in the form of an interactive group discussion, was somewhat effective in shifting prescribing practices closer to the recommended norms and there was a 15% improvement in correct and complete writing of drug names. However, the intervention did not improve the rational prescribing of antibiotics, glucocorticoids or injections. It is likely that the underlying motivations mentioned before, such as economic incentives, and constraints, such as ineffective supply systems, regulations and information systems, encourage irrational prescribing. Therefore educational approaches may not be enough to improve the prescribing of drugs without solving the underlying problems. Gray has shown that didactic approaches to educating physicians and/or other health professionals do not produce changes in learner behaviour [24] . Similarly, printed materials and practice guidelines have not been shown to change prescribing behaviour [24] . Perhaps other strategies such as managerial and regulatory developments would be useful in promoting more appropriate use of drugs. In the meantime it is necessary to increase patients' knowledge, conduct public campaigns on rational drug use, and provide ٢٠٠9 ،٢ ‫العدد‬ ‫عرش،‬ ‫اخلامس‬ ‫املجلد‬ ‫العاملية،‬ ‫الصحة‬ ‫منظمة‬ ‫املتوسط،‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ face-to-face education to patients through prescribers.
